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Temporal Effects on Stereoacuity: A Normative Study 
Abstract 
Stereomobilization, or the speed at which stereopsis Is perceived, may be a 
valuable indicator of functional stereopsis under everyday conditions. A 
computer program for the Macintosh colour computer was designed to test 
stereomobilization ability. Stereomobilzation norms were obtained for fine 
and gross disparity presentations using 61 subjects. Significant linear 
reduction (p < 0.05) in stereomobilization ability with increasing exposure 
speed was found for both disparities. Gender and correction type played 
no significant role in stereomobilization ability. 
Key Words 
computer, norms, temporal, stereoacuity, stereomobilization, stereopsis, 
stereolatency 
Introduction 
The ability to perc1e1ve stereopsis, or 3-dimensional depth 
perception, is due to parallax of the target in space caused by the lateral 
separation of the two eyes. This parallax induced by retinal disparity 
within Panum' s fusional areas is relayed to the visual cortex for stereo 
perception. The threshold of stereopsis perception, based on angular 
differences between the target and background, is termed stereoacuity. 
Studies have shown that duration of stereoscopic target exposure 
significantly affects stereoacuity. Decreased exposure time increases the 
stereoscopic threshold (Ogle & Weil, 1959; Uttal, Fitzgerald, & Eskin, 1975; 
Westheimer, 1986; Kumar & Glaser, 1993; Kumar & Glaser,1994). The 
amount of time required to perceive stereopsis 1s termed 
"stereomobilization" by the authors. Previous authors have coined this 
phenomenon "stereoscopic perception time" (Uttal, Fitzgerald, & Eskin, 
1975), and "stereolatency" (Larson & Faubert, 1992), among other 
descriptors. Individuals demonstrating similar stereoacuity may vary in 
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stereomobilization ability (Larson & Faubert, 1992). Larson and Faubert 
(1992) found stereomobilization superior to stereoacuity as a predictor of 
binocular depth perception under natural conditions. Thus, 
stereomobilization may serve as a valuable measure of everyday 
stereopsis ability in an individual. 
Experiments in recent years have demonstrated that numerous 
factors can affect stereomobilization ability. Among these factors are: 
stereoacuity demand and angular subtense of the targets, crossed versus 
uncrossed disparity targets, contrast of the targets, multiple target 
presentation and inter-target proximity, observer distance and luminance 
conditions. Decreased stereo target disparity causes an increase in the 
time required to perceive depth (Uttal, Fitzgerald, & Eskin, 1975; 
Westheimer & Pettet, 1990). The phenomenon of stereoanomaly, in which 
crossed and uncrossed stereo sensitivities differ, has been shown to play a 
factor in stereo testing (Richards, 1970; Held, Birch and Gwiazda, 1980). 
This is particularly notable with brief stimulus exposures (Patterson and 
Fox, 1984 ). Crossed disparities have been shown to be more stable in 
depth measurements (Patterson and Martin, 1992). Contrast of the targets 
affects tachistoscopic depth recognition considerably, with lower contrast 
targets reducing stereomobilization at presentation durations under one 
second (Westheimer & Pettet, 1990). In addition, stereopsis is known to 
diminish under increasing scotopic conditions (Livingstone and Rubel, 
1994 ). Increasing target distance presents greater depth values 
(Patterson, Moe, & Hewitt, 1992). When more than one target is presented, 
a separation between the targets of less than seven arc minutes causes 
nulling of the stereo effect, while a target separation greater than seven 
arc minutes creates enhancement of the stereo effect. These 
stereoinductions are independent of stimulus duration (Westheimer, 
1986). In addition, this spatial interaction is further compounded by 
spatial uncertainty in multi-target stereoacuity tasks. The greater the 
number of targets presented, the greater uncertainty of the stereo target 
and the higher the stereoacuity threshold (Lindblom & Westheimer, 1992). 
Thus, uncertainty variables should be taken into consideration with 
random stereo presentations. 
Interestingly enough, the minimum separable acuity demand of the 
targets and the size and complexity of the stereo target are largely 
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independent of stereomobilization ability (ibis, Kumar, & Glaser, 1993). 
Furthermore, chromatic equiluminance has little effect on 
stereomobilization (Scharff & Geisler, 1992). More stable depth perception 
occurs when the colours presented to the eyes are of different luminance 
values. In addition, stereoacuity has been found to be stable with age 
until the seventh decade of life, at which time it decreases precipitously 
(Brown, Yap, & Fan, 1993). Studies by Fendick and Westheimer (1983) 
and Kumar and Glaser (1993) demonstrate improvement m 
stereomobilization tasks with learning and practice. This observation 
suggests that training stereomobilization is a viable consideration for 
improving stereopsis ability for everyday use. 
The use of stereomobilization testing for assessing and enhancing 
stereopsis ability in the natural world may be of great importance for both 
the normal patient and special interest groups. This would include 
atheletes, fighter pilots, and other individuals who are exposed to 
exceptional stereo demands in a dynamic setting, as well as visually 
handicapped persons who may be stereo-deficient under everyday 
conditions. In addition, stereomobilization testing allows differentiation 
between behavioral (motoric) and perceptual latency in stereo recognition. 
Although personal computers have been shown to be effective in testing 
stereopsis function (Huber, 1992), current tests to assess 
stereomobilization are not routinely utilized in the clinical setting. In 
addition, there is a need for normative data on stereomobilization ability. 
A program has been designed for the Macintosh computer that measures 
stereomobilization. Norms were established at several times and two 
different disparities for the purpose of clinical comparison. 
Methods 
Subjects consisted of 61 optometry students (29 males, 32 females) 
ages 21 to 43 from Pacific University College of Optometry. Each gave 
written informed consent in accordance with Internal Review Board 
approval, being recruited with no incentive for participation. A brief 
description of the study on the informed consent form was included 
(Appendix). Entrance criteria consisted of 20/20 or better best-corrected 
Snellen acuity in each eye at 40cm and 6m, no strabismus noted 
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objectively and/or subjectively in cover testing at 40cm and 6m, and at 
least a 50 percent correct response on either the gross or fine stereoacuity 
target presentation in the Training portion of the stereomobilization 
program. Passing these three criteria allowed continuation into the actual 
Testing portion of the program. The subjects were seated at a 1 meter 
distance (Fig. 1) from a Macintosh Centrus computer with a 16-inch colour 
monitor emitting 20 cdfm2luminance. Each subject wore red-blue glasses 
(consisting of a powerless red filter over the left eye, transmitting 4.9 
cdfm2, and a powerless blue filter over the right eye, transmitting 1.9 
cdfm2) over their habitual correction during the Training and Testing 
sesswns. Room luminance during both sessions was 2.0 cdfm2. 
Figure 1. 
7 
8 
re 2d. Presentation example of selection rings. 
Targets were presented to the subjects in the form of four black nngs 
positioned in a diamond configuration. The entire configuration subtended 
5 degrees at the testing distance (Fig . 2c). This angular subtense is within 
the foveal field. Previous studies have shown that this eliminates 
oculomotor responses by the individual to foveate, thus reducing eye 
movement artifacts during testing (Uttal, Fitzgerald, & Eskin, 1975). Four 
rings were chosen since this minimizes spatial uncertainty while allowing 
only a 25 percent probability of correct selection by the subject (Lindblom 
& Westheimer, 1992). The use of rings as targets might possibly reduce 
the effect of meridional amblyopia that may have been present in some 
subjects. Separation from the edges of the rings was 52 arc minutes. In 
accordance with Westheimer' s study on stereoinduction (1986), this 
separation is safely above the 6 arc minute target separations that tend to 
minimize the stereo depth effect. Furthermore, each ring subtended 30 
arc min with a thickness of 4.5 arc minutes, and a contrast of 95 percent 
based on Michelson contrast (Lmax - Lmin)/(Lmax + Lmin), with Lmin being the 
luminance of the black ring and Lmax being the luminance of the uniform 
pink screen and black ring.a One nng of the four gave stereo information 
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by red-blue cancellation at either gross (450 arc seconds) or fine (75 arc 
seconds) disparity, based on the red and blue ring separation given. The 
computer diplayed a uniform pink screen, which provided a lustrous 
background when viewed through the red-blue filters. A random number 
generator built into the program determined which ring of the four would 
give the stereo information for each presentation. All disparities 
presented were crossed. A "presentation" consisted of the following 
components in sequence: 
1) "READY" prompt (1 second) - see Fig. 2a 
2) FIXATION CROSS centered for subsequent RING EXPOSURE (2 
seconds) - see Fig. 2b 
3) Uniform pink screen (.125 seconds) 
4) RING EXPOSURE (varied times) - see Fig. 2c 
5) Uniform pink screen (2 seconds) 
6) SELECTION RINGS (indefinite until subject selects one) - see Fig. 2d 
The fixation cross aligned the subject's foveae to the center of the 
nng configuration prior to ring exposure, thereby reducing compensatory 
eye movements during the ring presentation. Uniform fields between 
visual stimuli assist in nullifying para- and meta-contrast effects in the 
visual pathway that may artificially reduce stereo perception sensitivity 
(Schiller & Srriith, 1966). Both the Training and Testing sessions of the 
stereomobilization program gave presentations at geometrically decreasing 
exposure times. 
Training Session 
The Training sessiOn consisted of s1x gross disparity ( 450 arc 
seconds) presentations at target exposure times of 10, 5, 2.5, 1.25, 
0.625, and 0.312 seconds. Six presentations of a fine disparity (75 arc 
seconds) at the same speed increments were then given. Thus, a single 
presentation for each exposure time and disparity was given, resulting in a 
total of twelve presentations. Each subject was required to use the 
computer mouse to select the ring out of four that was perceived to "float" 
off the screen (crossed disparity). A 50% pass (3/6 correct) in either the 
gross or fine disparity presentations allowed the subject continuation into 
the Testing session. 
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Testing Session 
The Testing session consisted of target exposure times of 2, 1, 0.5, 
0.25, 0.125, and 0.0625 seconds for a gross disparity target. Each exposure 
time was repeated 10 times before the faster exposure time was given, 
resulting in sixty presentations. As with the Training session, each subject 
was required to select the "floating" ring out of the four. The number of 
correct choices for each time (x correct/10) was calculated by the 
computer. This testing protocol was then repeated with the fine disparity 
target (another 60 presentations) and results were again recorded by 
computer. Subjects were allowed to pause during testing by simply not 
selecting one of the selection rings, and then continue by selecting the ring 
that was percieved to "float". Guessing was permitted during the 
experiment. Head and body movements were not allowed. The subjects 
and experimenters were not informed of their results until after the 
testing was completed. 
Results 
Figure 3 shows the effect of decreasing exposure time on the ability 
to correctly identify a 450 arc second stereo target. The data comprise the 
average percent correct identification of the stereo target for the 61 
subjects at each exposure time. At relatively long exposure durations of 
2000 msec and 1000 msec, the subjects average over 86 percent correct. 
The percent of correct responses declines linearly with tachistoscopic 
presentations faster than 1000 msec. Analysis-of-variance (ANOV A) for 
repeated-measures designs with post-hoc Scheffe F-test is used for 
statistical comparison of the subjects' results at various exposure times. 
Significant difference is found between the percent of correct responses at 
each exposure time compared to all other exposure times except the ones 
directly preceding or following it (p < 0.05). Specifically, significant 
differences are found between the 1000 and 250 msec exposures, the 500 
and 125 msec exposures, and the 250 and 62.5 msec exposures. 
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Exposure Duration (msec) 
Figure 3. Mean percent correct stereo response for a 450 arc second stereo target as a function of 
decreasing exposure times for 61 subjects. Vertical bars represent +1- one standard deviation around 
the mean. 
The only exception to this trend is that there is no significant 
difference in percent correct values between the 2000 and 500 msec 
presentations. This suggests an asymptotic curve for the slower speeds in 
terms of stereo recognition by the subjects. There is a continual decline in 
percent of correct responses with decreasing exposure duration, to 58 
percent correct at 63 msec. Standard deviations varied between +/- 19.9 
and +1- 31.2 percent. 
Figure 4 shows the effect of decreasing exposure time on the ability 
to correctly identify a 75 arc second stereo target. The subjects average 
over 80 percent correct at exposure times of 2000 msec and 1000 msec. 
The overall percent correct values are diminished compared to the 450 
arcsec target for each time, while the general trend of linear decline in 
percent correct values with decreasing exposure time remains. Again, a 
significant difference is found between the percent of correct responses at 
each exposure time and all other exposure times except the ones directly 
preceding or following it (p < 0.05). Specifically, significant differences are 
seen between 2000 and 500 msec exposures, 1000 and 250 msec 
exposures, 500 and 125 msec exposures, and 250 and 62.5 msec 
exposures. Standard deviations varied between +/- 21.2 and +/- 32.7 
percent. 
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Figure 4. Mean percent correct stereo response for a 75 arc second stereo target represent +1- one 
standard deviation around the mean. 
In Table 1 stereomobilization values are given by disparity at each 
exposure time . The average number of correct responses out of the 10 
presentations for each exposure time is given along with the standard 
error of the mean, for each disparity. Each subject of the 61 tested was 
able to score 100% during at least one particular exposure time for a given 
disparity. 
Table 1. Stereomobilization values at two disparities for 61 subjects 
ages 21 to 43. Un~ for the 450" and 75" targets is number 
of correct responses out of 1 0 presentations. 
Exposure time (msec) 450 " target +I- so 75 " target +I-
2000 8.9 +1- 2.0 8.5 +1-
1000 8.7 +I- 2.4 8.1 +1-
500 8.2 +1- 2.5 7.3 +1-
250 7.3 +I- 3.1 6.6 +1-
125 6.6 +1- 3.1 5.9 +1-
62.5 5.8 +1- 3.0 5.0 +1-
so 
2.1 
2.6 
3.1 
3.3 
2.9 
2.9 
Figure 5 graphically illustrates that gender of the subject does not 
significantly influence stereomobilization ability in this study. Two-factor 
repeated measures ANOV A with Scheffe F-testing reveals no significant 
difference between males and females at all exposure times for either 
disparity. It should be noted, however, that percent correct stereo 
responses declines more rapidly with faster exposure times for males than 
females. This trend is evident at both disparities. Correction type 
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(spectacles, contact lenses, unaided) also plays no significant role in 
stereomobilization ability. However, spectacle wearers generally have 
higher mean percent correct responses, followed by contact lens wearers 
(Figure 6). 
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Figure 5. Effect of gender on stereomobilization. Of the 61 subjects, 29 were male and 32 were female. 
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Figure 6. The effect of correction type on stereomobilization ability. Of the 61 subjects, 29 wore 
spectacles, 23 wore contact lenses, and 9 wore no habitual correct ion. 
Discussion 
The results suggest that the ability to perceive depth is dependent on 
the duration of stimulus exposure. These data confirm the findings of 
previous researchers (Ogle & Weil, 1959; Uttal, Fitzgerald, & Eskin, 1975; 
Westheimer, 1986; Kumar & Glaser, 1993; and Kumar & Glaser, 1994). 
Furthermore, the results show that greater stereoacuity demands (smaller 
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target disparities) require longer exposure in order to perceive depth. This 
finding is concurrent with those of Uttal, Fitzgerald, & Eskin, 1975, and 
Westheimer & Pettet, 1990. 
Stereomobilization values were established for a normal adult 
population using two different disparities (450 arcsec and 75 arcsec). 
These data are intended for clinical use m the assessment of 
stereomobilization ability in selected patients under real-world conditions. 
For example, a baseball player with a poor batting average may have 
normal stereoacuity, but decreased stereomobilization ability. This person 
would be an excellent candidate for stereomobilization enhancement. The 
assumption, based on the findings of Larson (1992) Is that good 
stereomobilization predicts good stereopsis ability in a nonclinical setting. 
Although no significant differences were found between male and 
female participants, general trends are present. Males tend to have 
slightly better stereomobilization ability with longer exposure times, but 
this ability decreases rapidly. Females tend to retain more 
stereomobilization ability, surpassing males at some of the shorter 
exposure times (Fig. 5). This applies to both gross and fine disparity 
targets. The reasons for these findings are unknown by the researchers. 
In terms of habitual correction, no significant differences between 
spectacles, contact lenses, and unaided correction were found. However, 
spectacle wearers tended to show greater stereomobilization ability than 
the other two groups, at both disparities and all exposure times. The 
authors postulate that spectacle wearers have adapted to the physical 
contact on the face and peripheral field limitation that are associated with 
spectacle wear. The physical and visual field differences inherent when 
wearing the red-blue glasses during the experiment may have distracted 
the non-spectacle wearers. Contact lens wearers often wear glasses part-
time, corresponding to their relatively better stereomobilization ability in 
comparison to uncorrected subjects (Fig. 6). In addition, more precise 
spherical and astigmatic correction of refractive error with spectacles may 
permit slightly better depth perception when compared to contact lenses. 
Further research is needed here to investigate these speculations. 
Much consideration was given to experimental design to avoid 
extraneous factors that may affect stereomobilization. The entire target 
was within Panum's fusional area, and a fixation cross was used to 
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eliminate the need for eye movements. Target contrast, separation, and 
arrangement was designed to minimize proximity and spatial uncertainty 
effects. Crossed disparity targets were utilized to establish predictable 
stereo sensitivity (Patterson and Martin, 1992). Target shape (ring) and 
visual acuity demand (20/90) utilized may minimize the possible effects of 
meridional amblyopia and tachistoscopic acuity differences between 
subjects. Greene and Madden (1987) found that 20/100 targets provided 
the highest contrast sensitivity response from both young and old adults. 
Test distance (1 meter) from the screen in this experiment plays no 
influencing role in stereo perception, besides the amount of stereo depth 
effect created by the vergence discrepancies between non-stereo and 
stereo targets. However, the Gaussian curve projection created by the 
computer pixels would give a variable contrast effect at different distances 
(smaller subtense pixels at further viewing distance from the screen) if all 
other factors such as circle angular subtense, acuity demand, exposure 
time, etc. are kept constant (Patterson and Martin, 1992). All subjects 
completed a training session to assure understanding of the task and the 
ability to appreciate depth with the instrumentation used. However, there 
are several variables that may confound the data; most importantly fatigue 
and inattention. The Training and Testing sessions spanned an average of 
25 minutes combined. Some subjects may have tired toward the end of 
the experiment. However, a sharp increase in percent correct responses at 
the start of the fine acuity testing (from 58 to 86 percent) refutes fatigue 
as a major factor. 
The use of red and blue filters eliminated head tilts as a confounding 
factor against stereopsis that might otherwise occur with polarized filters. 
However, the decreased retinal sensitivity to blue in the right eye and red 
in the left eye due to habituation may adversely affect stereomobilization. 
For example, reduction in the luster effect due to chromatic rivalry may 
have occured in some subjects. The condition of visual persistence should 
also be taken into consideration. This is of particular importance, 
considering the physical process of phosphor persistence from computer 
screen pixels. However, the persistence of phosphor emission is usually 
under 10 msec, much faster than the times used in this experiment 
(Patterson and Martin, 1992). In addition, head movements by the subject 
may cue stereopsis through parallax effects; however, subjects were 
instructed to avoid head movements during the experiment. Furthermore, 
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this factor is an unlikely contributer at the faster exposure times. An 
interesting post-testing effect noticed by many subjects was the apparent 
colour difference of the environment viewed by the right and left eyes 
separately, upon removal of the red/blue glasses. Red/blue complement 
hues were noted, and indicated that chromatic adaptation had occurred. 
(Cornsweet, 1970). 
This study provides normative stereomobilization values for the 
young adult population using the equipment and protocol described. The 
use of the Macintosh computer and red-blue glasses provides an 
economical and efficient means to study, diagnose, and monitor 
stereomobilization conditions in an individual. It is the recommendation of 
the experimenters that values greater than one standard error above or 
below the norm mean suggest superior or inferior stereomobilization 
ability, respectively. The clinician may establish their own criterion, 
however, based on these norms. The fact that there was not a significant 
difference (p < 0.05) between the percent of correct responses at each 
exposure time compared to the one directly preceding or following it 
indicates that the chosen exposure durations for this experiment were 
close in interval. Future stereomobilization tests may be simplified with 
more widespread exposure durations. Furthermore, exposure durations 
shorter than 0.063 seconds may determine the physiological threshold for 
stereomobilization with this instrumentation, in addition to providing a 
greater measure of stereomobilization differences between individuals. 
Continued research is necessary to determine if the training session 
adequately prepared subjects for the testing session. Representative 
values for other age groups (i.e. children and elderly) may be clinically 
useful for future stereopsis assessment. Future studies using elite 
atheletes and jet fighter pilots will be conducted to assess 
stereomobilization in populations already shown to have significantly 
enhanced visual abilities. This study provides a foundation for the 
establishment of stereomobilization comparison as a means to assess real-
world stereopsis ability. 
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Footnotes 
a. All phorometric measurements were done using the Techtronics J-
16 Digital Phorometer with attached J6523-1 degree Narrow Angle 
Luminance Probe from Techtronics. 
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APPENDIX A 
-STATISTICAL DATA-
X 1: Gross-2000msec 
Mean: St d. Dev. : Std. Eri'O I': Variance: Coef. Var. : Count : 
18.852 11.99 , .2 55 13.961 122.483 161 
Mini mum : Maximum : Sum of Sqr 
3 10 540 5018 
X2: Gross-1 OOOmsec 
Me an: Std . Dev.: Std. Error: Val'iance: Coef. Var. : Count: 
18.672 12 .41 3 1.309 15.824 127.828 161 
Mi nimum: Maximum : Sum of Sql' : 
2 10 529 4937 
X}: Gross-500msec 
Mean : St d. Dev.: Std. EITOI': Variance: Coef. Val'.: Count: 
18.164 12.505 132 1 16 .2 73 130.678 161 
Min in1um: Maximum: Ranqe: Su m: Sum of SQI' .: ~ Mi ssing: I 1 l1o 19 1498 14442 lo 
X4: Gross-250m sec 
Mean: Std. Dev .: Std. Eri'Or : variance Coef Var .: Count : 
17.3 44 13. 119 1.3 99 19.73 142.471 161 
Minnnum: Maximum : Sum of Sqr.: 
0 10 448 3874 
X5 : Gross-125m sec 
Mean: Std . Dev .: Std. Error: Var i ance: Coef. Var.: Count : 
16 .639 13.099 1.397 19 60 1 146.67 161 
Minimum: Ma xi mum: Sum cf Sqr. 
0 10 405 3265 
X6 : Gross-63msec 
Mean . Std. Dev .: Std . EITOI' : Variance: Coef. Vc.w .: Count: 
ls.7R7 13 034 1. 3 fl8 1 g 204 152A25 161 
Minimum: Maximum : Sum of Sqr·. 
0 10 353 2595 
X 1: F ine-2000msec 
Mean: Std. Dev.: Std. ErrOl': Var rance: Coef. Val'.: Count: 
18.475 12.118 1.271 14.487 124.993 161 
Min i mum: Max i mum: Sum of Sqr 
3 10 517 4651 
X2: Fine-1 OOOmsec 
Mean: Std. Dev.: Std. Error: Variance: Coef . Var.: Count : 
18.066 12.568 1.329 16.596 131 .841 161 
Min i mum: Max i mum: Ra nge: Sum: Sum of Sql'.: 1< Missing: 
12 l1o Is 1492 14364 lo 
XT F 1 ne-500m sec 
~1ean: Std. Dev.: St d. Error: Var·iance Coef. Var.: Count: 
17 31 I 13.08 1.394 1 9.485 142. 12 2 161 
Min imum Maximum Ranq e: Sum Sum of Sq r. # Mrss :ng: 
lo 110 110 1446 13[530 I o 
X4: Fine-250m sec 
Mean: Std. Dev .: Std. Eri' OI': Va l'1ance: Coef . Val-.: Count : 
16.557 13.269 1.41 g 110.684 149.847 161 
Minimum: .M axi mu m: Sum of Sqr .: 
0 10 400 3264 
Xs : F in e- 125msec 
Mean : Std. Dev. : Std. Error: Variance: Coef. Var. Count: 
15.869 12.935 1.376 18.616 l5o.o 14 161 
Max 1murn : Sum of Sql' : 
10 358 26 18 
X6 : Fine-63 .5msec 
Mean : Std. Dev .: Std. En· or: Variance: Coef. Var.: Count: 
15.033 12.927 1.37 5 18.566 158 153 16 1 
Minimum: Max1mum: Sum of Sqt'. 
0 10 307 2059 
One Factor ANOVA -Repeated Measures for Xt ... X5 
Source : d f : Sum of Squares: Mean Square: F -test: P value : 
Between subjects 60 1 958.5 25 32.642 8.562 .0001 
Wlthin subjects 305 1 162.833 3.813 
treatments 5 445.817 89 .1 63 37.306 .0001 
residual 300 717.016 2.39 
Total 365 3121.358 
Reliability Est imates fOI'- All treatments: .883 Sing le Treatmen t: .558 
One Factor ANOVA-Repeated Measures for X 1 ... X5 
Count Std Dev · Std Error 
Gross-2000msec 61 8.852 1.99 .255 
Gross-1 OOOmsec 61 8.672 2.4 13 .309 
Gross-500msec 61 8 .1 64 2.505 .321 
Gross-250msec 61 7.344 3. 11 9 .399 
Gi'oss-125msec 61 6.639 3 099 .397 
One Factor ANOVA-Repeated Measures for X 1 ... X5 
Std. Dev.: Std. Errol' : Count: Grcup: Mean: 
13 034 1.388 ls.787 I Gi'Oss-63msec 
One Factor ANOVA-Repeated Measures for X 1 ... X5 
Compar ison: Mean Di ff .: Fisher PLSD Scheffe F-test: Dunnett t: 
Gt'O SS-200 .. vs. Gross-1 .. . 18 .551 .083 .644 
Gt'oss-200 .. vs. Gross-5 ... .6 89 .551 * 1.2 1 2.46 
Gt'os s-200 ... vs. Gross-2 .. 1.508 .551 * 5.805* 5.388 
Gross-200. . vs. Gross-1 .. 2.2 13 .551 * 12.501* 7.906 
Gross-200 .. VS. Gt'oss-6 ... 3.066 .551 * 23.985* 10.95 1 
*S ign if i cant at 95% 
One Factor ANOVA-Repeated Measures for X 1 ... X5 
Mean Diff · F1sher PLSD Scheff e F -test Dunnett t· 
Gross- 1 00 .. vs. Gross-5 .. .5 08 .551 .659 1.8 15 
Gross-1 00 ... vs. Gross-2. 1.328 .551 * 4.5* 4.744 
Gross-1 00 ... vs. GI'OSS-1 2.033 .551 * 1 0.546* 7.262 
Gross-100 ... vs. Gross-6 .. ~.885 .551 * 2 1.247X 10.307 
Gross-500 ... vs. Gross-2 .. .82 .551·X 1.715 2.928 
* Signlficant at 95% 
One Factor ANOVA-Repeated Measures for X 1 ... X5 
Comparison 
' 
MeanDlff· Fishel' PLSD Scheffe F-test Dunnett t 
Gt'oss-500 ... VS . Gt'OSS-1 . 1.525 .5 51 * 5.932* 5.446 
Gt'OSS-500 ... VS. Gt'OSS-6 2 .377 .551 * 14.421 * 8.491 
Gross-250 .. vs. Gross- I .705 .551 * 1.268 2.5 18 
Gross-250 .. vs. Gross-6 .. 1.557 .551 * 6. 19* 5.563 
Gross-125 .. vs. Gross-6 .. .852 .55 1* 1.855 3.045 
x Sign 1ficant at 95% 
One Factor ANOVA-Repeated Measures for X1 ... X5 
SOUI'Ce · df Sum of Squares· Mean Square F-test P va l ue· 
Between subjects 60 2122.514 35.375 8.219 .0001 
Wi thin subjects 305 1312.667 4.304 
treatments 5 529.213 105.843 40.529 .0001 
l'esidual 300 783.454 2.61 2 
Total 365 3435. 18 
Reliab ility Est imates for- All t reatments .878 Single Treatm ent: .546 
One Factor ANO VA-Repeated Measures for X 1 ... X5 
Group Count Mean· St d Dev · Std Error 
' 
Fine-2000msec 61 8 475 2. 1 1 8 .2 71 
Fine- 1 OOOmsec 61 8 066 2 .568 .329 
F i ne-SOOmsec 61 7.311 3 08 .394 
Fine-250m sec 61 6.557 3.269 .419 
Fine-1 25msec 61 5.869 2.935 .376 
One Factor ANOVA-Repeated Measures for X1 ... X5 
Count: f"'lea n: Std. Dev.: Std. Error: I Fine-63.5msec 15.033 , 2. 927 ,.375 
One Factor ANOVA-Repeated Measures for X 1 ... X5 
c om par i son: M ean D f I f.: Fisher PLSD Scheffe F-test Dunnett t 
Fine-2000 .. vs. Fine-1 00 .. .41 .576 .392 1.401 
Fine-2000 .. vs. Fine - 500. I 164 .576 * 3.164* 3.978 
F;n e-2000 .. VS. Fine-250 ... 1. 9 1 [j .576* 8.593* 6.555 
Fine-2000 .. . VS. Fine-125 ... 2.607 .576 * 15 87* 8.908 
Fine-2000 ... vs. Fi ne-63 .. .. 3.443 .576* 27 .683* 11 .765 
*Sign i f i ca nt at 95% 
One Factor ANO VA-Repeated Measures for X 1 ... X5 
Com P21' i son · MeanDi ff · 
" 
Fisher PLSD Scl~effe F-test Dunnett t 
Fine-1 000 ... VS. Fine-500 ... .754 .57 6* 1.328 2.577 
Fine-1 000 .. vs. Fine-250 ... 1.508 .576* 5.313* 5.154 
Fine-1 000 ... VS. Fine-125 .. 2.197 . 576 ·>C 11 .272* 7.507 
Fine- 1 000 ... VS . Fine-63. ... 3 .033 .576 * 21 .48 4* 10.364 
Fine-500m .. vs. Fine- 25 .. .7 5 4 .576* 1.328 2.577 
·~Signif i cant at 95% 
One Factor ANOVA-Repeated Measures for X 1 ... X5 
Com par is on · Mean Di ff · Fisl~e l' PL SD 
' 
Scheffe F-test Dunnett t 
F ine-500m ... vs . Flne-12 .. 1.443 576* L .861 * 4.93 
Fine-50 0m . . vs. Fine-63 .. 2.279 .576* 12 129* 7.787 
Fine-250m. . VS. Fine-12 .. .689 .576 * 1.107 2.353 
Fine-250rn ... vs. Fine-63 .... 1.525 .576* 5 429* 5.21 
Fine- 125m . . VS. Fine-63 .... .836 .576>C 1.633 2.857 
*Sign i f i cant at 95% 
Paired t-Test X 1: Gross - 2000msec Y1: Fine - 2000msec 
0 F: Mean X - Y: Paired t va lue: Pr ob. (2- t ai l) 
,.377 1 1.22 2 1.22 6 4 
Pa i red t-Test X2: Gross-1 ooomsec Y2: Fine-1 OOOmsec 
DF: Mean X - Y Pa i re d t va lue: Pro b. (2- ta i l ) 
1.6 07 11 .692 1.0959 
I 
I 
I Paired t-Test X3: Gross-soomsec Y3: F1 ne-500m sec I 
1 
I OF: Mean X - Y: Paired t va l ue: Pr ob. (2 -ta i 1) : 
I 160 , .8 52 12.52 3 l .o 143 
' 
I 
I 
I 
I 
I 
Pa i red t - Test X4 : Gross-250m sec y 4 : Fi ne-250m sec 
OF Mean X - Y Paired t va lue: Prob. (2 -ta i l ) 
160 I .7 87 11 gg I .05 1 1 
Pa i red t- T es t Xs : Gross - 125msec Ys : Fi ne-125msec 
DF: Mean X - Y Pai l'e d t va l ue: Prob. (2- ta i l ) 
In 11 .928 1.0586 
Paired t-Test X5: Gross-63msec Y5: Fine - 63.5msec 
OF: Mean X - Y: Pa i red t value: Pro b. (2-ta i 1 ): 
1.754 11 .979 1.0524 
One Factor ANO VA X 1: Gender Y 1: Gross-2000msec 
Analysis of Variance Table 
Source· DF Sum Squares· Mean Square F -test · 
Between groups 1 .005 .005 .001 
Wi thin qi'OUps 59 237.667 4 .028 p = .9717 
Total 60 237.6 72 
Model II estimate of between component var iance= - .132 
One Factor ANO VA X 1: Gender Y 1: Gross-2000msec 
GI'OUp: Count: Mean: Std. Dev.: Std. Error : I; 1:: 18 862 11903 1353 8.844 2.096 .37 1 
One Factor ANOVA X 1: Gender Y 1: Gross-2000msec 
Mean D1ff.: Fishel' !>LSD Scheffe F-test: Du nnet t t: Compari son : 
l.o 18 1 oo 1 1.036 11 .03 
One Factor ANO VA X 1 : Gender Y2: Gross-1 OOOmsec 
Ana 1ys1s of Variance Table 
s ource : DF s , um s ,quares: Mean s quare: F t t - es : 
Between qroups I .15 .15 .025 
Wi th in qroups 59 349 .293 5.92 p = .8743 
Total 60 349.443 
Model II estimate of between componen t variance= -.19 
One Factor ANO VA X 1: Gender Y2: Gross-1 ooomsec 
Count Me art Std. Dev. Std. Error: 
146 
.42 3 
One Factor ANOVA X 1: Gender Y2: Gross-1 ooomsec 
Mean 0 i ff.: Fi sher PLSD Scheffe F-test Dunnett t: Conwarison: 
1.025 1. 159 11.248 1.099 
One Factor ANOVA XJ : Gender YT Gross-SOOmsec 
Ana lysis of Val'iance Tab le 
Sou rce · DF Sum Squares· Mea n Square F -test-
Between gr oups I . 1 02 . 1 0 2 .016 
Within qroups 59 376.2 59 6 .377 p = .8 998 
Total 60 3 76 .361 
Model II es t imate of bet ween com ponent var i ance= -. 206 
One Factor ANO VA X 1: Gender YT Gross-SOOmsec 
Gr oup: Count : Mean: St d. Dev. Std . Error : I; 1:: 18 2 07 8 . 125 12 455 2.587 1456 .4 5 7 
One Factor ANOVA X 1: Gender Y3 : Gross-SOOmsec 
Mean Dif f. Fisher PLS D: Sche f f e F - t est: Dunnet t t: Compar i son 
1.082 1 1.2 96 j.o 16 1.1 26 
One Factor ANOVA X 1: Gender Y 4 : Gross-250msec 
Ana lysis of Var iance Table 
Source· DF · Sum Squares Mean Square· F- test 
Between qroups 1 6.552 6.552 .67 
'W i thin qroups 59 577.219 9.783 p = .4 165 
Total 60 583.77 
!'1ode l II est1mate of between component var iance=- 106 
One Factor ANO VA X 1: Gender Y 4: Gross-250m sec 
Group : Count: Mean : Std . Dev .: Std. Error : 
I: 656 2.731 1653 .483 
One Factor ANOVA X 1: Gender Y 4 : Gross-250msec 
Scheffe F-test: Dunnett t: Mean Diff . Fi sher PLSD Com par i son : 
1.67 1.818 1-.656 11 .605 
One Factor ANOVA X 1: Gender Ys: Gross-125msec 
Analysis of Variance Tabl e 
oource : OF ourn s .quares: Mean s &uare: F -test · 
Between qroups l 5.984 5 .984 .619 
Wi th in qroups 59 570.082 9.662 p = .4345 
Total 60 576.066 
Model II estirnate of between component variance= -.1 21 
One Factor ANO VA X 1: Gender Ys : Gross-125msec 
Group: Count: Mean: Std. Dev. Std. Error: I; 1:: 16 31 I' 141 I .583 .544 6.938 3.079 
One Factor AN OVA X 1: Gender Ys : Gross-125msec 
Cornpar1s on: Mean D 1 ff.: Fisher PLSD Scheffe F-test Dunnett t 
1-. 627 11.595 1.619 1.787 
One Factor ANO VA X 1: Gender Y5 : Gross-63m sec 
Analysis of Variance Tab le 
Source· DF· Sum Squares· Mean Square· F-test 
Between qroups I .092 .092 .01 
Within qroups 59 552.138 9.358 p = .92 15 
Total 60 552.23 
Mode l II esti mate of between component variance= -.305 
One Factor ANOVA X 1: Gender Y5 : Gross-63msec 
Mean : Std. Dev .: Std. Error: 
1532 
.57 
One Factor ANOVA X1: Gender Y5 : Gross-63msec 
Scheffe F-test: Comparison: Mean Dif f .: Fisher PLSD: Dunnett t: 
11.569 j.o 1 1.099 1.078 
One Factor ANO VA X 1: Gender Y 1: F i ne-2000m sec 
Analysis of Var1ance Table 
Source· OF· Sum Squares· Mean Square · F- test 
Betweengroups I 6 .856 6.856 1. 542 
Wi t hin qroups 59 262.357 4.447 p = .2192 
Total 60 26 9.213 
Model II estimate of between component var iance= .079 
One Factor ANOVA X 1: Gender Y 1: F i ne-2000msec 
Count: Mean: Std. Dev. : Std. Error: 
18 828 
8.156 
1333 
.417 
One Factor ANOVA X1: Gender Y 1: F i ne-2000msec 
Mean D1ff .: Fisher PLSD Sc heffe F-test: Dunnett t: Compar is on : 
1.671 11.542 11 242 11.082 
One Factor ANOVA X 1: Gender Y2: Fi ne-1 ooomsec 
Analysis of Variance Tab le 
SOUI'Ce · OF Sum Squares· Mean Square· F-test · 
Between groups r 2 1.531 21 .531 3.395 
Within qroups 59 374.207 6.342 p = .0704 
Total 60 395.738 
f"'iodel II estimate of between component vari ance= .499 
One Factor ANO VA X 1: Gender Y2 : Fine-1 OOOmsec 
Count: Mean : Std. Dev . Std. Error : 
18 69 
7.5 
1382 
.508 
One Factor ANO VA X 1: Gender Y2: Fine-1 OOOmsec 
Comparison : Mean Diff .. Fisher PLSD: Scheffe F-test Dunnett t: 
11 . 19 11 .292 13 .395 I 1. 842 
One Factor ANO VA X 1: Gender Y3: Fine-SOOmsec 
Ana lys is of Var:ance Table 
Sou,-c e· DF Mean Square· F-test 
Between qroups 1 12.823 12.823 1.36 
Wi thin QI'Oups 59 556.259 9.428 p = .2482 
Total 60 569.082 
Medel II estimate of between component variance= .112 
One Factor ANO VA X 1: Gender Y3: Fine-500msec 
Count: Mean: Std. Dev .: Std. Error: 
17 793 
6.875 
1524 
.58 
One Factor ANO VA X 1: Gender Y3 : Fine-SOOmsec 
Comparison: Mean Di ff .: Fis her PLSD Sc hef fe F-test: Dunnett t: 
1.918 11.575 11 .36 1 1.166 
One Factor ANO VA X 1: Gender Y4: Fine-250msec 
Analys is of Variance Table 
Sour-ce · DF Sum Squares· Mean Square F -test 
Between qroups I 7.718 7.718 .719 
Within qr·oups 59 633.331 10.73 4 p = .3999 
Total 60 641.049 
Model II estimate of between component variance=- 099 
One Factor ANO VA X 1: Gender Y 4: Fine-250m sec 
Gr-oup: Count: Mean : Std. Dev .: Std. Error: I; I~: 16 931 12 89 I .537 .635 6 .2 19 3.59 
One Factor ANOVA X 1: Gender Y4: Fine-250msec 
Mean Dlff .: Fisl1er· PLSD Scheffe F-test: Dunnett t: Compar1son 
1.719 1.848 171 2 ,1 .681 
One Factor ANO VA X 1: Gender Ys : Fine-125msec 
Analysis of Var1ance Table 
OF Sum Squares· Mean Square· F -test-
Between qroups 1 .042 .042 .005 
Wi thin groups 59 5 16.908 8.761 p = .9448 
Total 60 516.951 
Model II estimate of between component var iance = - .287 
One Factor ANO VA X 1: Gender Ys : Fine-125msec 
Gt'OUp : Count: Mean: Std. Dev.: Std. Error: 
I; 1~: 15897 12 932 I .544 .528 5.844 2.985 
One Factor ANO VA X 1: Gender Ys : Fine-125msec 
Mean Dlff.: Scheffe F-test Dunnett t: Fisher PI SD Compar is on : 
1.053 1.005 1 07 11.519 
One Factor ANOVA X 1: Gender Y5 : Fine-63.5msec 
Ana lys i s of Variance Tab le 
Source· DF· Sum Squares· Mean Square· F - test · 
Between groups 1 9.388 9.388 1.098 
Wi thin qroups 59 504.546 8.552 p = .299 
Tot al 60 513.93 4 
Model I I est imate of between component var iance= .027 
One Factor ANOVA X 1: Gender Y5: Fine-63.5msec 
Count: Mean: Std. Dev.: Std. Error: 
158 
One Factor ANO VA X 1: Gender Y5: Fine-63 .5msec 
Scheffe F- test: Dunnet t t: Mean Dif f.: Fisher PLSD Comparison: 
11 .098 11.048 1-.786 
One Factor ANOVA X 1: Correction Type Y 1: Gross-2000m sec 
Ana lysis of Variance Table 
So\Jrce · OF · Sum Squares· Mean Square· .. F-test 
Between qroups 2 8.374 4.187 1.059 
Wi th i n qroups 58 229.298 3.953 p = .3 534 
Tota l 60 237.672 
1'-'iode l II estimate of between component variance= .013 
One Factor ANOVA X 1: Correction Type Y 1: Gross-2000msec 
Group· Count· Mean· Std Dev · .. Std Error 
' 
SP 29 9.103 1.78 .3 3 
CL 23 8.87 2 .0 96 .43 7 
N 9 8 2.345 .782 
One Factor ANOVA X1: Correction Type Y 1: Gross-2000msec 
Compar i son · Mean Di ff · .. Fisher PLSD Sche ff e F-test Dunnett t 
SP vs. CL .234 1. 1 1 1 .089 .421 
S [J VS. N 1' 103 1.519 1.058 1.454 
CL VS. N .87 1. 565 .619 1. 112 
One Factor ANOVA X 1: Correction Type Y2: Gross-1 OOOmsec 
Analysis of Var i ance Table 
SOUI' ce· DF Sum Squares · Mean Square · F-tec:t · ~ .
Between qroups 2 13.928 6.964 1.20 4 
Wlthin qrcups 58 335.514 5.785 p = .3074 
Total 60 349.443 
Model II est imate of between component var i ance = .063 
One Factor ANOVA X 1: Correction Type Y2: Gross-1 OOOmsec 
Gro up Count Mean · Std Dev · St d Er i'Or 
SP 29 9.06 9 1.8 5 .344 
CL 23 8.56 5 2. 826 .589 
N 9 7.66 7 2.828 .943 
One Factor ANOVA X 1: Correction Type Y2: Gross-1 OOOmsec 
Comparison: !"lean D j f f.: Fisr1H PLS D Sche ff e F-test Dunnett t 
SP vs. CL .504 1.344 .281 .75 
SP vs. N 1 40 2 1. 837 1.167 1.528 
CL vs. N .899 1.893 .451 .95 
One Factor ANOVA X1: Correction Type Y3 : Gross-SOOmsec 
Analys is of Variance Tab le 
SOUI'ce· DF· Sum Squares· Mean Square · F -te st-
Between groups 2 6.009 3.005 .471 
Within qroups 58 370.351 6.385 p = .627 
Total 60 376.361 
Mode 1 II est 1mate of between component vari 2nce = - . 182 
One Factor ANOVA X1: Correction Type YT Gross-SOOmsec 
Gr oup· Count Mean Std Dev · Std Error· 
SP 29 8.448 2.2 13 .41 1 
CL 23 8.043 2 .915 .608 
N 9 7. 556 2.40 4 .801 
One Factor ANOVA X 1: Correct i on Type Y3: Gross-500msec 
c _omparJson: M ean D ff 1 lS er ._) S h ff F t t D c e e - es : unne tt t 
SP vs. CL .40 5 1.412 .165 .57 4 
SP vs . N .893 1 93 429 .926 
CL vs. N .488 1 98() .12 1 .49 1 
One Factor ANOVA X 1: Correction Type Y4: Gross-250msec 
Ana l ysis of Va 1~ 1 2nce Table 
SOU I~ce 
' .. OF Sum Squ ares Me an Square .. F -test 
Between qroups 2 8 .733 4.366 .44 
Wi tli i n qroups 58 575 038 9 914 p = .6459 
To ta l 60 583 .77 
Mode l II estimate of between component variance= -. 298 
One Factor ANOVA X1: Correction Type Y 4: Gross-250msec 
Std Dev · Std Error 
SP 29 7. 69 2.674 .497 
CL 23 6 .8 7 3.806 .794 
N 9 7.444 2 .651 .884 
One Factor ANOVA X 1: Correction Type Y4: Gross-250msec 
Mean Dif f · Fishe r PLSD Scl1effe F-test · Dunnett t-
SP vs. CL .82 1.76 .435 .93 3 
SP vs . N .245 2.405 .021 .2 04 
CL vs. N -.575 2.478 .1 08 .46 4 
One Factor ANO VA X 1: Correct i on Type Y5: Gross-125m sec 
Ana lysis of var iance Tab le 
s our ce : DF : Sum Squares: Mean Square: F-test: 
Between groups 2 17.809 8.905 .925 
With in qroups 58 558 .25 6 9 .625 p = .4022 
Total 60 576 .066 
Mode 1 II est imate of between component variance = -.039 
· One Factor ANOVA X 1: Correction Type Y5: Gross-125m sec 
Count· Mean · Std Dev · .. Std Erl'o r· 
SP 29 7 .207 3.098 .575 
CL 23 6.13 3.05 .636 
N 9 6.111 3. 25 7 1.086 
One Factor ANOVA X1: Correct 1on Type Y5: Gross-125m sec 
Comparis on· Mean Diff · .. Fisher PLSD· Scheffe F-test" Dunnett t· 
SP vs. CL 1.076 1.734 .772 1.2 43 
SP vs. N 1.096 2.37 .428 .926 
CL vs. N .019 2.442 1.255E-4 .016 
One Factor ANOVA X1: Correction Type Y5: Gross-63m sec 
Analysis of Variance Table 
DF Sum Squares· Mean Square· F-test 
Between qroups 2 34.161 17.081 1.912 
Wi thin qroups 58 518.068 8.932 p = .1569 
Total 60 552.23 
Model II estimate of between component var :ance = .438 
One Factor ANOVA X 1: Correction Type Y5: Gross-63msec 
Gi'oup · Count· Mean Std Dev · Std Error· 
SP 29 6.414 2.848 .529 
CL 23 5.609 2.95 .615 
N 9 4.22? 3.528 1.176 
One Factor ANOVA X 1: Correction Type Y5: Gross-63msec 
Compal'ison· Mean Diff · Scheffe F-test- Dunnett t 
SP vs. CL .805 1 67 465 .965 
SP vs . N 2.192 2.283 1.847 1.922 
CL vs. N 1.386 2.352 .696 1.18 
One Factor ANOVA X 1: Correction Type Y 1: Fine-2000msec 
Ana lysis of Var i ance Table 
Sour ce· DF Sum Square s Mean Square· F- t ec:t ~ 
Bet ween groups 2 13.438 6.71 g 1.52 4 
With in qroup s 58 255.775 4.41 p = .2265 
Tot al 60 2 69 .213 
Mode I II est imate of between component var; a nee = . 124 
One Factor ANOVA X 1: Correction Type Y1: F1ne-2000msec 
Grou p· Coun t Mean Std Dev · .. Std Error· 
SP 29 8. 9 3 1 1.944 .36 1 
CL 23 8 .217 2 .2 15 .462 
N g 7. 66 7 2.2 91 .76 4 
One Factor ANOVA X 1: Correction Type Y1: Fine-2000msec 
Compar is on Mean Diff · Fisher PLSD Scheffe F- tes t Dunnett t 
SP v s. CL .714 1.174 .741 1. 2 17 
SP vs . N 1.26 4 1.604 1.2 45 1. 57 8 
CL v s. N .551 1.653 .222 .667 
One Factor ANOVA X1 : Correction Type Y2: F ine-1 OOOmsec 
Ana lys i s of Vari ance Table 
Sou rce · OF · Sum Squares· Mean Square · F - t est 
Between qroups 2 14.565 7. 2 8 3 1.108 
Wi t hin groups 58 381 . 172 6.572 p = .337 1 
Tot al 60 395.73 8 
Model I I est imate of between component variance= .038 
One Factor ANOVA X 1: Correction Type Y2 : Fine-1 ooomsec 
Group Count · Std Dev · St d Error· 
SP 29 8 .448 2.473 .45 9 
CL 23 8 2 .7 63 .57 6 
N g 7 2 .29 1 .7 6 4 
One Factor ANOVA X1: Correction Type Y2 : Fine-1 ooomsec 
Com par ison: Mean D f f I F h PLSD I S er S h ff F t t D c e e - es : unne ttt 
SP VS . CL 4 4 8 1.433 . 19 6 .6 26 
SP v s. N 1 4 48 1 .058 1096 1.48 1 
CL V S. N I 2 0 18 .492 .992 
One Factor ANOVA X1: Correction Type Y3: Fine-500msec 
Analysis of Var1ance Table 
OF · Sum Squares· .. Mean Square· F -test 
Between _groups 2 17.58 5 8 .79 3 .925 
Wi thin qroups 58 551. 497 9 .509 p = .4024 
Total 60 569.082 
Model II estimate of between component variance=- 038 
One Factor ANOVA X 1: Correction Type Y3: Fine-500msec 
Group Count Mean· Std Dev · .. Std ErrOl'· 
SP 29 7 .862 2.9 .538 
CL 23 6.913 3 .41 .711 
N 9 6.5 56 2.744 .91 5 
One Factor ANOVA X 1: Correction Type Y3: Fine-SOOmsec 
Comparison· Mean Di ff · .. Fisher PLSD Scheffe F-test Dunnett t 
SP VS. CL .949 1.723 .607 1 .I 02 
SP VS. N 1.307 2.355 617 1 .1 1 
CL VS . N .357 2.427 .043 .295 
One Factor ANOVA Xt : Correction Type Y 4: Fi ne-250msec 
Analysis of Vat'iance Table 
Source· DF Sum Squares· Mean Square· F -test · 
Between _groups 2 42.705 2 I .35 3 2 07 
Within qroups 58 5<:l8.344 10.316 p = .1354 
Total 60 641.049 
Mode l II est imate of between component var1ance = .593 
One Factor ANOVA Xt: Correction Type Y 4: F i ne-250msec 
Group · Count Mea t!' Std Dev · .. Std Error 
SP 29 7.24 I 3 . I 13 .578 
CL 23 6.391 3.421 .7 I 3 
N 9 4.778 2.949 .983 
One Factor ANOVA XJ: Correction Type Y 4: Fine-250m sec 
Compat'ison· Mean Dlff · .. Fisher PLSD· Scr,effe F-test DunnPtt t 
-
SP VS. CL . 85 I .795 .449 .948 
SP vs. N 2.464 2.453* 2 .02 2 .01 
CL VS . N I .6 I 4 2.528 .8 I 6 I .278 
*Sign i f i cant at 95% 
One Factor ANOVA X 1: Correction Type Y5: Fine-125msec 
Analys i s of Variance Table 
Source· OF · Sum Squares· Mean Square· F -test· 
Between groups 2 38.754 19.377 2.35 
Within groups 58 478. 197 8 .245 p = .1 044 
Total 60 516.9 5 1 
Model I I estimate of between compon ent variance = .598 
One Factor ANOVA X1 : Correct i on Type Y5 : Fine-125msec 
Group Count' Mean· Std Dev · 
" 
Std Error· 
SP 29 6.69 3.037 .564 
CL 23 5.2 6 1 2.848 .59 4 
N 9 4.778 2.279 .7 6 
One Factor ANOVA XJ : Correction Type Ys : Fine-125msec 
c ompar1 son: M ean D ff 1 
" 
F h PLSD 1s er S h ff F t t D c e e - es : unne tt t 
SP vs. CL 1.429 1.605 1.588 1.782 
SP vs . N 1.91 2 2. 193 1.523 1.745 
CL vs . N .483 2. 26 .092 .428 
One Factor ANOVA X 1: Correction Type Y5: Fine-63.5msec 
Ana lysis of Var-iance Table 
Source· OF · Sum Squares· Mean Square· F -test · 
Between qroups 2 35.678 17.839 2.163 
Wi th i n groups 58 478.256 8.246 p = .1241 
Total 60 513.934 
Model II estimate of between component variance= .5 16 
One Factor ANOVA X 1: Correction Type Y5: Fine-63 .5msec 
Group · Count · Std Dev · Std Er-ror· 
SP 29 5.793 3 . 189 .592 
CL 23 4 . 13 2 .8 17 .587 
N 9 4.889 1.537 .51 2 
One Factor ANO VA X 1: Correct ion Type Y5: Fine-63.5msec 
Com pari son· Me an Dlff· Fisher PLSD Scheffe F-test Dunnett t-
SP vs. CL 1.663 1.605* 2.15 2. 074 
SP VS. N .904 2.193 .341 .825 
CL VS . N - .758 2 .26 .22 6 .672 
* S1gn 1f i cant at 95% 
APPENDIXB 
-RAW DATA-
Train - Gross Train - FIne Age Gender Correction Type 
1 6 6 26 M SP 
2 6 5 24 M CL 
3 6 6 24 F SP 
4 6 6 25 M SP 
5 6 2 36 M SP 
6 6 4 30 M SP 
7 5 6 23 M CL 
8 0 3 24 M CL 
9 6 6 22 F CL 
10 3 2 23 F CL 
1 1 6 5 22 F CL 
12 6 5 34 M CL 
13 5 5 24 F SP 
14 6 6 23 F CL 
15 6 6 24 F SP 
16 6 6 24 F CL 
17 6 6 25 M SP 
18 3 5 26 M SP 
19 5 4 23 F SP 
20 1 3 26 F N 
21 6 4 22 F N 
22 6 6 27 M SP 
23 6 2 26 F CL 
24 3 2 23 F CL 
25 6 4 24 F N 
26 3 1 37 F SP 
27 3 6 25 F N 
28 6 5 23 F SP 
29 3 3 21 F SP 
30 6 4 25 M CL 
31 6 5 23 F SP 
32 6 6 22 F CL 
33 6 5 24 F CL 
34 6 6 25 F N 
35 3 1 22 F N 
36 6 6 22 F CL 
37 6 6 24 M CL 
38 4 1 22 F SP 
39 5 6 25 M SP 
40 4 1 25 F SP 
Train - Gross Train - FIne Rge Gender Correction Type 
41 4 5 25 M N 
42 6 5 24 M SP 
43 4 6 23 F CL 
44 6 5 25 M SP 
45 6 3 31 F CL 
46 3 2 30 M CL 
47 4 2 23 M SP 
48 6 4 24 M SP 
49 6 6 24 M SP 
50 6 5 24 M CL 
51 6 6 43 F SP 
52 1 3 21 M CL 
53 6 5 23 F SP 
54 6 6 43 F SP 
55 3 5 30 M N 
56 6 6 24 M CL 
57 6 6 23 M SP 
58 5 6 33 M N 
59 5 4 27 M SP 
60 4 3 28 M CL 
61 6 6 28 F SP 
Gross-2000msec Gross-1 OOOmsec Gross-500msec 
1 10 10 10 
2 9 1 0 9 
3 10 10 9 
4 10 10 9 
5 9 10 10 
6 10 10 10 
7 7 10 9 
8 3 2 1 
9 10 10 10 
10 3 2 1 
1 1 10 10 1 0 
12 10 10 9 
13 5 7 8 
14 10 10 10 
15 10 10 10 
16 10 10 10 
17 10 1 0 9 
18 10 10 9 
19 10 10 7 
20 4 3 6 
21 10 10 10 
22 10 10 8 
23 10 10 9 
24 8 9 6 
25 9 9 9 
26 10 9 6 
27 6 5 4 
28 10 10 1 0 
29 6 7 4 
30 10 10 10 
31 10 10 9 
32 10 10 10 
33 10 8 9 
34 10 10 9 
35 1 0 9 9 
36 10 10 10 
37 10 10 10 
38 6 3 3 
39 9 10 7 
40 6 5 3 
Gross-2000msec Gross-1 DOOm sec Gross-500msec 
41 9 10 10 
42 4 5 5 
43 10 1 0 10 
44 10 10 10 
45 10 10 9 
46 B 9 5 
47 9 9 10 
48 10 9 10 
49 10 9 10 
50 10 10 9 
51 10 10 10 
52 7 2 6 
53 10 10 10 
54 10 1 0 10 
55 5 4 4 
56 9 10 10 
57 10 10 10 
58 9 9 7 
59 10 10 9 
60 10 5 3 
61 10 1 0 10 
Gross-250msec Gross-125msec Gross-63msec Fine-2000msec 
1 1 0 10 10 10 
2 9 3 4 6 
3 7 9 6 10 
4 10 9 9 10 
5 9 7 6 10 
6 10 4 4 6 
7 10 9 5 10 
8 0 0 2 7 
9 10 8 8 8 
10 1 4 2 4 
11 8 8 5 10 
12 0 2 6 10 
13 9 9 3 10 
14 10 10 10 10 
15 10 7 7 10 
16 10 9 10 10 
17 10 10 10 10 
18 8 8 4 4 
19 7 9 6 8 
20 6 3 0 5 
21 1 0 10 10 9 
22 3 5 6 10 
23 7 8 7 3 
24 4 4 4 10 
25 5 5 4 8 
26 6 2 3 7 
27 4 3 1 10 
28 8 10 8 10 
29 3 0 2 5 
30 9 7 3 8 
31 9 8 3 10 
32 1 0 6 7 10 
33 7 3 4 10 
34 10 10 9 4 
35 9 8 3 6 
36 9 6 7 9 
37 1 0 9 10 10 
38 2 1 1 7 
39 5 5 7 10 
40 4 4 2 4 
Gross-250m sec Gross-125m sec Gross-63msec Fine-2000msec 
41 9 8 4 10 
42 4 2 7 10 
43 10 10 8 9 
44 10 9 8 10 
45 10 8 4 5 
46 2 4 2 6 
47 5 6 5 8 
48 9 9 7 10 
49 10 10 9 10 
50 9 9 8 10 
51 10 10 10 10 
52 4 4 1 8 
53 1 0 10 10 10 
54 10 10 1 0 10 
55 4 1 6 7 
56 9 9 10 10 
57 10 10 9 10 
58 1 0 7 1 10 
59 5 6 4 10 
60 0 1 2 6 
61 1 0 10 10 10 
Fine-1 OOOmsec Fine-500msec Fine-250m sec Fine-125msec 
1 10 8 5 4 
2 3 2 4 3 
3 10 10 7 7 
4 9 9 9 7 
5 9 7 8 2 
6 6 6 4 6 
7 10 10 10 9 
8 7 - 0 1 1 
9 10 6 7 5 
1 0 5 3 3 2 
11 4 3 1 2 
12 10 10 5 6 
13 10 10 9 10 
14 10 10 10 9 
15 10 1 0 10 10 
16 9 10 10 10 
17 10 10 10 10 
18 6 4 3 2 
19 10 7 8 3 
20 4 3 3 5 
21 10 10 6 3 
22 10 9 8 7 
23 2 3 1 2 
24 6 5 2 2 
25 8 5 4 5 
26 2 0 0 3 
27 5 9 8 5 
28 8 8 10 5 
29 2 1 1 3 
30 10 10 9 5 
31 10 9 10 10 
32 10 1 0 1 0 9 
33 10 10 8 5 
34 4 7 3 1 
35 7 3 1 5 
36 9 7 4 5 
37 10 7 9 6 
38 5 3 3 3 
39 7 8 5 8 
40 4 4 3 6 
Fine-1 OOOmsec Fine-500msec Fine-250m sec Fine-125msec 
41 10 10 10 8 
42 10 10 10 10 
43 9 10 10 9 
44 10 10 8 8 
45 7 4 8 7 
46 10 9 6 3 
47 8 9 5 2 
48 10 10 10 10 
49 10 10 10 9 
50 10 10 8 9 
51 10 10 10 10 
52 10 8 9 3 
53 10 10 9 9 
54 10 10 10 7 
55 7 5 2 3 
56 10 10 1 0 6 
57 10 10 10 10 
58 8 7 6 8 
59 9 6 5 3 
60 3 2 2 3 
61 10 10 10 10 
Fine-63.5msec 
1 0 
2 3 
3 8 
4 8 
5 7 
6 2 
7 6 
8 0 
9 7 
1 0 0 
11 1 
12 3 
13 7 
14 8 
15 9 
16 10 
17 9 
18 2 
19 5 
20 6 
21 5 
22 4 
23 2 
24 3 
25 4 
26 2 
27 4 
28 4 
29 5 
30 4 
31 4 
32 8 
33 6 
34 3 
35 7 
36 5 
37 5 
38 3 
39 4 
40 3 
Fine-63.5msec 
41 7 
42 10 
43 8 
44 8 
45 2 
46 0 
47 1 
48 9 
49 9 
50 5 
51 9 
52 3 
53 9 
54 6 
55 3 
56 3 
57 1 0 
58 5 
59 1 
60 3 
61 1 0 
